® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




iiiiiin 

© Publication number: 0 41 8 792 A1 



<§> 



0 Application number 90117884.8 
(g) Date of filing: 17.09.90 

® Priority: 19.09.89 JP 240749/89 
20.07.90 JP 192533/90 

© Date of publication of application: 
27.03.91 Bulletin 91/13 

® Designated Contracting States: 

AT BE CH DE DK ES FR GB GB IT U LU ML SE 

© Applicant: CANON KABUSHIW KAISHA 
30-2, 3-chome, Shimomaruko, Ohta-ku 
Tokyo(JP) 

@ Inventor: Shirota, Katsuhiro 
872 Shimonoge, Takatsu-ku 
Kawasaki-shi, Kanagawa-ken(JP) 



EUROPEAN PATENT APPLICATION 

© int. CI. 5 : C09D 11/00, C09B 62/10 



Inventor: Eida, Tsuyoshi 
6-1-33 Kounankai, Kounan-ku 
Yokohama-shi, Kanagawa-ken(JP) 
Inventor Yamamoto, Takao 
4-14-24 Sakuradai 
Isehara-shi, Kanagawa-ken(JP) 
Inventor Yamamoto, Mayumi 
2-16-7 Nlngyou-sho, Nihonbashi 
Chuo-ku, Tokyo(JP) 

© Representative: Blumbach Weser Bergen 
Kramer Zwimer Hoffmann Patentanwalte 
Radeckestrasse 43 
W-8000 MUnchen 60(DE) 



© Ink and ink jet recording method employing the same. 



© An ink in which a dye and a liquid carrier medium are present The ink includes a dye comprising a 
compound represented by the following general formula (I). 
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wherein Ph is a copper or nicKe. ph^a, ooyanine residue. M is an ^^-^wS^J is*a7um£ 
H, -<CH 2 CH 2 0) m -R, cr^BJW^ "^X^e o PhSytne grcu uC is a number from 2 to 3. and 
from 0 to 4, a is a number from 0 to2.X,sa ^^ e " 8 ° rp ^ ^ d z "„ respectively CI, OH or OR* 
b is a number from 0 to 2 ^th the p^v,so^ when Y and - ^ ^ y fe ft 

wherein R* is an aKyl group Jjavmg 1 « ^2 cartons ^•y^SSlJLd P 'ant.«no group or a substituted or 
NRsR* or OR7 and Z is NRsRs. ORz. a suDstnu ^ , „ ^kyiaikoxy group or a 

sss* rrr^s rjsa- s. - -* ^ — « » • 
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carbons or a substituted or unsubstftuted phenyl group. 



FIG. 3 
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INK AND INK JET RECORDING METHOD EMPLOYING THE SAME 

BACKGROUND OF THE INVENTION 



5 Held of the Invention 

The present invention relates to an ink. and more particularly, to an ink jet 
invention pertains to a water based ink capable of providing blue images with improved indoor discoloration, 
and an ink jet recording method employing such a ink. 
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Description of the Related Art 

Conventionally, water based inks of the type in which a water soluble dyejs dissolved 
medfcm have been used as Inks for fountain pens and felt pens and as inks for use .n the «* jet "contana 
TSZ soTble organic solvent Is generaily added to such water based inks in order to prevent clogging of 

3 ^Sr^JnalSrCred to provide images having a sufficient density, hot* ^eclogging 
of anoint or a nozzle, to dry quickly when placed on a recorded matenal. to bleed less, to exhibrt 
eLiltent Ege particularly when It is used in the ink Jet process which utilizes heat energy, and to 
orovide imaqes which exhibit excellent light fastness and water fastness. 

Among | the above requirements of the conventional inks, durability of the .mages formed by them ,s 

^Sn^nS^durabHity of the images has been mainly brought into question in the .torn jrfcojor 
fading of the images caused by the direct sunshine or various types of light, and ^^S^tSS 
color fading has been solved by the selection of dyes which exhibit excellent light fastness. For e^Pte 
C 3 L DiSci TaSm * whose skeleton is composed of phthaiocyanine. has been conventionally employed as 

*■ £££fa Edition to the color fading caused by high illumination, color fading of the images caused 
in an indoor environment has been drawing attention in recent years. sunshine and 

This type of color fading occurs in an indoor environment wh.ch .s not reached by direct «^" e - •« 
certain types of recorded materials on which images are formed accelerate this color fad.ng. The use of the 
wirieiv used C I Direct Blue 86 cannot solve this problem. 

^SEta* these types of color fading occur to a great extent with the so^ledcoated paper on which 
an inkacceotina layer composed of a pigment and a binder is formed on a substrate such as paper to 
enhS^Xj 5 SSm of me ink and to improve image quality such as definition. Selection of 
dyes exhibiting excellent light fastness alone is not enough to solve this problem. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a cyan ink which is capable of solving the . 
the conventional techniques, which therefore exhibits excellent storage stability and clogging resistance and 
which does not readily generate color fading on a coated sheet of paper. 

r o ^r^bject of me present invention is to provide a cyan ink capable of providing images wh.ch do 

not readily fade and which have a high density. whi^h «vhihits 

Another object of the present invention is to provide an ink jet recording method which exhibits 

excellent clooainq resistance and which does not readily generate color fading. 

t orde^to^h've these objects, the present invention provides a, ink in which a dye and ahqu* 

carrier medium are present. The dye comprises a compound represented by the followng general formula 

(I): 
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wherein Ph Is a copper or nickel phthaiocyanine residue, M is an alkali metal or ammonium, Ri and R2 are 
each H f -(CH2CH 2 0) m -R3 or -{CHaCHOH^-Ra in which R3 is H f CH3, C2H5 or CH 2 0H and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower aikylene or phenylene group, 0 is a number 
from 2 to 3 and b is a number from 0 to 2 with the proviso that when b is 0, then Y and Z are respectively 
CI, OH or OR* wherein Ri is an aikyl group having 1 or 2 carbons or a hydroxyaikyl group, and when b is 
not 0, then Y is CI, NRsRs or 0R 7 and Z is NRsRc, OR7, a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein Rs and Re are respectively H, an aikyl group, an 
aikylalkoxy group or a hydroxyaJkyl group and have 4 or less carbons in total and, wherein R7 is H, an aikyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

The present invention further provides an ink in which a dye and a liquid carrier medium are present 
The dye comprises a compound represented by the following general formula (II): 



Ph 



(S03M)a 
- ( S02NH2)b 

-S02NH-(CH2) i -NH 



„N. 



r 



NH- 




N 



(S03M)d 
(NHRa)e 



(ID 



wherein Ph is a copper or nickel phthaiocyanine residue, M is an alkali metal or ammonium, Y is CI, NRsRe 
or OR7, Rs is a substituted or unsubstituted triazine ring or a substituted or unsubstituted propionyl group, a 
is a number from 0 to 2, b is a number from 1 to 2, c is a number from 2 to 3, d is a number from 1 to 2, e 
is a number from 0 to 1, and I is a number from 1 to 3. 

The present invention further provides an ink in which a dye and a liquid carrier medium are present 
The dye comprises a mixture of a compound expressed by the following general formula (I) and C.I. Direct 
Blue 86 or C.I. Direct Blue 199 whose mixture ratio ranges from 1 : 1 to 3 : 1: 



BP 0 418 792 A1 



Ph 



(S03M)a 
(S02NRjR2)b 



10 



-J S02NH-X-NH -j^ 

N N 



c 



( i > 



The dye comprises a mixture of a compound expressed by the following general formula (ll) and CI. D.rect 
Blue 86 or C.I. Direct Blue 199 whose mixture ratio ranges from 1 : 1 to 3 : 1: 



so 



25 



30 



Ph 



(S03M)a 
(S02NH2)b 



,N. 



-S02NH-(CH2) 4 -NH-j^ 4 "Tr-NH- 



N. 



II 
N 




T 



(S03M)d 
(NHRs)e 



(ID 



35 



wherein Ph M Y Ra, a, b, c, d, e. and t are as above. . . . . . ^ , 

Te pmslt invention'further provides an ink Jet recording method in which a dm ° 
from an orifice onto a recording material in accordance with a record.ng s,gnal for ^"^^ " k " 
composed of a dye and a liquid carrier medium. The dye comprises a compound expressed by the 
following general formula (I): 



45 



so 



Ph 



( S03M ) a 
(S02NRlR2)b 



•SO2NH-X-NH -j^ pj — 5 
N N 



T 



( I ) 



wherein Ph M R, R 2 . Ra. m. a. b. X. Y. Z, R*. Rs, Rs . R7 and c are as above. In the general formula (I). Z 
TyTe it^ io group or a substituted phenoxy group, and R 7 may be a substituted phenyl 
□roup Examples of such substituted groups include an alkyl group, a hydroxyl group, a halogen group, a 
Lfonic group, carboxyl group, an aikoxyl group, an amino group, a hydroxyalky.amino group and ^phenyl 
gmup. (Log these groups, a hydroxyl group, a sulfonic group, a carboxyl group, an ammo group and a 
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hydroxyalkylamino group are preferred. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1 (a) and 1 (b) are respectively longitudinal and lateral cross-sectional views of a heat portion of an 
ink jet recording apparatus; 

Fig. 2 is an perspective view of a multi-head in which a plurality of heads of Fig. 1 are incorporated; 
Fig. 3 is a perspective view of an example of an ink jet recording apparatus; 
Fig. 4 is a longitudinal cross-sectional view of an ink cartridge; and 
Rg. 5 is a perspective view of an ink jet cartridge. 



According to the present invention, since the aboveKiescribed dye is used as a cyan dye, it is possible 
to provide a cyan ink capable of providing images whose color fades less in an indoor environment on a 
coated sheet of paper. 

The present invention will be further described in detail by way of examples. 

Although any dye included in the general formula (I) can be employed as the dye expressed by the 
general formula (I), the following dyes No. 1 to 31 are preferred: 



DETAILED DESCRIPTION OF THE INVENTION 



No. 1 Central metal: Cu or Ni 
r- -, ^S0 3 Na 
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No. 3 Central metal: Cu or Ni 
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No. 6 Central metal: Cu or Ni 
.S0 3 Li 
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No. 1 Central metal: Cu or Ni 
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No. 9 Central metal : Cu or Ni 
-i^S03Li 



Pc-j — SO2NH2 
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^S02NHC2H4NH -C^ Nx C-NH-/0)-NH-C 

1 11 w 

N -C- N QH Li03S 
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No. 10 Central metal: Cu or Ni 



Pc^ 
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N N HO.S N V N 
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OH • OH 
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No.. 11 Central metal: Cu or Ni 



Pc 



-SO, Li 

-SOzNH* . . 
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\ N. \ — v 
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A V N LiO.S 

0CH 3 OCH, 



No. 12 Central metal: Cu or Ni 
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No 2 Nn^H-C /N C-NH^@^H-C^ V C-OH 

^ N v N NH.O3S \M 

x c 9 
l 1 

NH(C*H«0H) 2 OH 
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No. 16 Central metal: Cu or Ni 
/S0 S LL 
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No. i« Central .metal: Cu or Ni 
1 ^SOaNa 
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NH(C 2 H<OH) 



55 



11 



EP 0 418 792 A1 



No. 20 Central metal: Cu or Ni 



Pc- 



-SOzNH: 



S0«NHC«H«NH-C^ ^C-N (C*H <0H) z 
I If 

I 
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No. 21 Central metal: Cu or Ni 
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No. 22 Central metal : Cu or Ni 
/S03Li 
Pc-} — SO2NH2 



\ 



\ SO2NHC2H4NH — C - N ^C — N ( CH2OH ) 2 
I II 

I 

NH2 
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r 1 ^S0 3 Na 
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N s N 
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No. 24 Central metal: Cu or Ni 
.S0 3 Li 



PcA S0*NH* 

OzNHCzH.NH-C^C-OH 

I 

OC3H7 



No ->c Central metal: Cu or Ni 
" "(hNH« 



Pc 



-SCUNH* 



2NHC2H4NH- -N(Cah\,0H) z 



OH 



No 26 Central metal: Cu or Ni 
0 3 Na 



Pc 



•S0*NH 8 



so 2 nhc 8 h < nh-c^ Nn c-nh(c,h 9 oh) 

I 

NHa 



No. 27 Central metal : Cu or Ni 
• S03NH(C2H40H)3 



Pc 



-SO2NH2 



\S02NHC2H4NH-C^ "C— OCHa 
I II 

N =c- N 



OCH3 



J 2 
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No. 28 Cental metal: Cu or Ni 
r -i ,,SU 3 Na 



Pc 



SO a NHC a H«NH-C X-OH 
I II 

V 

I 

OH 



No. 29 Central metal: Cu or Ni 
r- -, ^SOaNa 



Pc 



SOaNa 

S0 2 NHCaH4NH-c' Nx C-Nff<foVN H - C< ' V 0H 
I II ^— < I II 

%/ Na0aS N V N 

I I 
CI CI 



No. 30 central metal: Cu or Ni 



Pc. 



iNa 



S 0 i NH-C zH « -NH-C*' "C-N H-^^ 

N SOaNa 

I 

CI 



,,o. 31 Central metal: Cu or Ni 
OaNa 



Pc, 



"SO , NH-C a H , -NH -C^C -0-(O)-: 

V C X 
I 

CI 



•SOaNa 
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No. 32 Central metal : Cu or Ni 
.SCtoNa 



Pc 



S02(C2H40H)H 



^\S02NHC2H4NH -C ^ "C-NH2 

N -c- N 

I 

NH2 



75 



20 
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No. 33 Central metal : Cu or Ni 
.SCtaNa 



Pc 



-S02NHCH3 

\S02NHC2H4NH-C^ N ^C-NH(CH2CHCH3) 
I 

NH2 



30 



35 



No. 34 Central metal : Cu or Ni 
-.^S03Li 

PC - — S02 ( C2H40H ) 2 SOaLi 



^ S O a NHC 8 H4NH-C^-C-HH7oV Nfl --f N ^- OCH3 

i ii W _. L 11 

c- 



I 

NH2 



SOaLi N ^- N 



CI 
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No. 35 Central metal : Cu or Ni 
.SOaLi 

SOaLi 



Y 

Pc S02 ( i-C3HeOH ) H 



\ S02NHC2H4NH -C - N . "C -NH 
I II 

I 

OH 
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No. 36 Central metal : Cu or Mi 
n ^SOaLi 



Pc 



\ 



-S02N(C2H5)2 



70 



15 



\ SO2NHC2H4NH -c- N "c-o-/oV s03Li 

1 11 v=y 



N 

\ 

CI 



Among the above dyes, the dyes expressed by the general formula (II), such as dyes No. 1 to 1 1 and 
No. 14. are particularly preferred from the viewpoint of color fastness: 
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wherein Ph, M, Y, Re, a, b, c, d, e , and I are as above, 

The cyan dye employed in the present invention may be a salt produced by the interaction of sodium 
and a water soluble group, such as a sulfonic group, or a salt produced by the interaction of a water-soluble 
group and potassium, lithium, ammonia or an organic amine. 

Since the dye expressed by the general formula (I) has a bulky substituent group in which a 
phthalocyanfne skeleton includes a triazine ring, it has a higher molecular weight than the phthalocyanine 
dye, such as CJ. Direct Blue 86 or C.I. Direct Blue 199. 

Hence, to achieve the same level of color density as that obtained when C.I. Direct Blue 86 or C.I. 
Direct Biue 199 is used, the dye concentration must be increased. However, this increases the viscosity of 
the ink, thus increasing the possibility that clogging may occur due to the ink remaining in the nozzles of 
the ink jet head. This may in turn cause cessation of ejection of the ink and a shift in the position that the 
ink droplet reaches when printing is restarted, which may lead to faint printing or broken printing. 

It is therefore preferable for the color density to be increased by using other cyan dyes together with 
the above cyan dye of the present invention. 

Any water soluble dye which exhibits excellent coloring, which does not reduce light fastness of a 
resultant ink when used together with the dye according to the present invention, and which does not 
chemically react with the dye according to the present invention, such as an acid dye, a substantive dye or 
a reactive dye, can be employed together with the dye according to the present invention. Suitable 
examples include C.I Direct Blue 86, 87, 199. C.I Acid Blue 185, C.I. Reactive Blue 25, 41. 71, 116. 118, 
228. 

Among the above examples, C.I. Direct Blue 86 and 199 are particularly preferred from the viewpoints 
of the light fastness, the dissolved property and the coloring property. 

The preferred weight ratio of the dye according to formula (I) of the present invention to the above 
noted other water soluble dye ranges between 1 : 1 and 3 : 1 with the most preferred range of weight ratios 
between 1 : 1 and 2:1. 
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capable of preventing drying of the ink. ^ water include: an alkyl 

Suitable examples of the water soluble ' ^™ n-propyl alcohol, isopropyl alcohol, n- 

alcoho. having 1 to ^^^^St^^^L^ ^ntano.: an amide such as 
butyl alcohol, sec-butyl alcohol, tert-butyl alconoh sod y such as acetone or diacetone 

diethyl formaldehyde or dimethyl acetoam.de; a ketone sucn 33 po , y9my lene glycol or 
a.coho? an ether, such as tetrahydrofuran ^^^tSS^^ 2 toTcart,o2. such as ethylene 
polypropylene glyco.; an alkylene glycol ^osea^.e negro up ,nc u _ thiodiglycol. hexylene 

glycol, propylene glycol, butylene glyco . t£hyto ne glycol 1. 2 ^ etnyIeneglycol 

imidazolidinone. ^ amonG ^ above-described ones. In order to prevent 

A suitable organic solvent is selected from among tne axn . preferably employed, 

dogging cf the ink. glycerine or a e^V^o.d^ ^ or „ ether 

From the viewpoints of the image B u ^S?^S^cohol or a surfac^ active agent improves 

compound of P*-^ ^^^^^ be use d in the present invention has a 

» m!=^^^^ to the present 

jssem'ks -irr r ss« ~, — 3 » *> w* * *. 

0, rnTeC^C^, an an«septic agent, a pH-adiuste, a viscosity adjuster or a 
surfaTtens^adSer may also be added to the ink o, JSS*. present invention include 

Suitable examples of the pH adjuster tha : can an inorganic alkaline agent of hydroxide of 

: ssisasa assri — bydro.de. « —0 - - 

* — - «— » the present 

invention is 4 to 10. te Hiaraeterized bv the use of the above-described ink. 

The recording method of the present SSS^S employed in the recording method 

Although any recording method and -V record^ ^^^^of "paper are pmferably used, 
according to the presen .nvenfcon the. ^I*™^^ is particularly suitable for use in the ink jet 

The recording liquid according to the present mvenaon » p w to me action of heat 

recording method in which recording is performed by ejecting a 

eZi. However, it may also be used -^JZ^J^X^ '*^ * * e ™» ^ 
a C^nr^^aT eSTS ^ «y ^ accommodated in a 

A head 13 includes a glass. ^ ? "^££^24!^ ^ is'adhered to the plate. A 
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substrate 20 formed of a materia), such as alumina, which exhibits excellent heat radiation. 

An ink 21 is provided in an orifice (fine hole ) 22. A meniscus 23 is formed in the orifice 22 due to a 
pressure P. 

When an electrical signal is applied to the electrodes 17-1 and 17-2, an area of the heating head 15 
which is indicated by n is heated rapidly, generating a bubble in the ink 21 which Is in contact with the area 
n. This bubble applies its pressure to the meniscus 23 and thereby causes it to protrude. As a result, the 
ink 21 is ejected from the orifice 22 toward a recording body 25 in the form of recording droplets 24. Rg. 2 
shows the external view of a multi-head in which a large number of heads, shown in Rg. 1 (a), are aligned. 
The multi-head includes a glass plate 27 having multi-grooves 26, and a heating head 28 which consists of 
the large number of heads shown in Rg. 1 (a) and which is adhered to the glass plate 27. 

Rg. 1 (a) is a longitudinal cross-sectional view of a head 13 taken along the ink flow passage, and Rg. 
1 (b) is a section taken along the line A - B of Rg. 1 (a). 

Rg. 3 shows an example of an ink jet recording apparatus which incorporates the multi-head shown in 
Rg.2. 

In Rg. 3, a blade 61 is a wiping member whose one end is fixed by a blade retaining member. This 
makes the blade 61 form a cantilever. The blade 61 is disposed adjacent to a recording area in which 
recording is performed by a recording head, and is retained in the case of this example in such a manner 
that it protrudes into the path along which the recording head moves. A cap 62 is disposed at a home 
position disposed adjacent to the blade 61. The cap 62 is capable of moving in the direction perpendicular 
to the direction in which the recording head moves and thereby making contact with the discharge port 
surface of the recording head to cap it An ink absorber 63 is disposed adjacent to the blade 61 and is 
retained,, like the blade 61 , in such a manner that it protrudes into the path along which the recording head 
moves. The blade 61 , the cap 62 and the ink absorber 63 in combination form a head recovering unit 64. 
The water contents and dust attached to the ink discharge port surface of the recording head are removed 
by the blade 61 and the ink absorber 63. 

A recording head 65 has a discharge energy generating means and performs recording by ejecting an 
ink onto a recording material disposed opposite to the discharge port surface of the recording head on 
which discharge ports are provided. A carriage 66 mounts and moves the recording head 65. The carriage 
66 is engaged with a guide shaft 67 in such a manner that it can slide thereaiong. Part of the carriage 66 is 
connected (not shown) to a belt 69 driven by a motor 68, by which the carriage 66 can move along the 
guide shaft 67 so as to move the recording head 65 between the recording area and the area adjacent to it. 

A recording material, which is inserted from a paper feeding unit 51 , is fed to the position where it faces 
the discharge port surface of the recording head by a paper feeding roller 52 driven by a motor which is not 
shown. As the recording progresses, the recording material is discharged into a paper discharge unit where 
paper discharge rollers 53 are provided. 

In the thus-arranged ink jet recording apparatus, when the recording head 65 returns to its home 
position after the recording is completed, the discharge port surface of the recording head 65 is wiped by 
the blade 61 which is located within the moving path of the recording head. At that time, the cap 62 of the 
head recovering unit 64 is at a retracted position where it is moved away from the moving path of the 
recording head 65. When the cap 62 is to be brought into contact with the discharge surface of the 
recording head 65 to cap it the cap 62 protrudes into the moving path of the recording head 65. 

When the recording head 65 moves from the home position to the recording starting position, the cap 
62 and the blade 61 are located at the same positions as those where they are located when the above- 
described wiping is conducted. In consequence, the discharge port surface of the recording head 65 is 
wiped also at this time. 

The recording head moves back to its home position and the above wiping is performed not only when 
recording is completed and when the recording head is to be recovered but also at predetermined intervals 
between the movements of the recording head in the recording area for recording. 

Rg. 4 shows an example of an ink cartridge 45 which contains an ink supplied to a head through an ink 
supply tube. An ink bag 40 contains an ink. The distaJ end of the ink bag 40 is closed by a plug 42. The ink 
contained in the ink bag 40 can be supplied to a head by inserting a needle (not shown). Ink waste is 
received by an ink absorber 44. 

The ink jet recording apparatus which can be used in this invention may incorporate the head and the 
ink cartridge which are separate components, as shown in Rgs. 1a. 1b, 2 and 4, or alternatively incorporate 
the head and the ink cartridge which are formed as one unit as shown in Rg. 5. 

In Rg. 5, an ink jet cartridge 70 accommodates an ink absorber impregnated with ink. The ink in the ink 
absorber is ejected from a head unit 71 having a plurality of orifices in the form of a dropiet 

The cartridge 70 has an air port 72 through which the interior of the cartridge communicates with the 
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70 



75 



20 



25 



30 



35 



40 



*5S cartridge 70 shown in Fig. 5 is used in place of the recording head 65 shown in Rg. 3. The ink 
cartridge 70 is detachably mounted on the carnage 66. wood-free paper, a 

«i ss jeer aw^iri tiaysi. - , j p— 

colonng. However. fn toe cose where the ."Tff^J?*^^-.!^^. passM by, altJtoegh the 
pepe, b» wing the .*» »*e "f^^^^S SSSTlTl *e higher »» 
SrSSM^^^-^rS - ^used by the deootnpcenfcn - - «° 
„2 to toe <*»*, gee. «* ^S,^ * „ . .nbtfrete tnede of paper and 

. .tests: ^^"ssysr^sy . *e ,v — - — . — . 

"TSTJK'SS a^-Ted on toe .bore- deacrtoed type, o, ooatod peper t*g toe in. 
using e pigment whose BET specific surface n. . E^'JE™, • nrtoXwt of 

*rs utr-tx ss^- ° r ~ « - - - - ~ fefl rar a 

long period of time. . «~*hr.H anri the above-described various types of 

this invention without alteration. 

Examples: 

The present invention wi.i now be described further in detail urine .examples and comparative 
exampTes All parts hereinafter referred to are in weight terms unless otherw.se stated. 

(1) Preparation of ink 

«. ecconding to toe presen. TJSSStSXi 
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Table 1 





No. 


Recipe 


Amount 


5 


1 


The dye of general formula (f) 

Glycerine 

Water 


3 parts 
15 parts 
82 parts 


10 


2 


The dye of general formula (!) 

Diethylene glycol 

Water 


3 parts 
20 parts 
77 parts 


15 


3 


The dye of general formula (!) 
Diethylene glycol 
Ethylene alcohol 
Water 


3 parts 
25 parts 

5 parts 
67 parts 


20 


4 


The dye of general formula (1) 

N-methylpyrolidone 

Glycerine 

Water 


3 parts 
1 0 oarts 
15 parts 
72 parts 


25 


5 


The dye of general formula (1) 
C.I. Direct Blue 86 
Glycerine 
Water 


1.5 parts 
1 .5 parts 

15 Darts 

82 parts 


6 


The dye of general formula (I) 
C.I. Direct Blue 199 
Diethylene glycol 
Water 


1.8 parts 
1 .2 parts 

20 parts 

77 parts 


30 


7 


The dye of general formula (I) 
C.I. Direct Blue 86 
Diethylene glycol 
Ethylene alcohol 
Water 


2 parts 
1 part 
25 parts 

5 parts 
67 parts 


35 
4Q 


8 


The dye of general formula (I) 

C. 1. Direct Blue 199 

N-methyl-2-pyrolidone 

Glycerine 

Water 


2 parts 
1 part 
10 parts 
15 parts 
72 parts 



45 (2) Examples of the use 

Printing was performed on the following recording materials A to C using the ink jet printer BJ 130 
(manufactured by Canon) of the type which utilized a heating element as an ink ejection energy source as 
well as the various inks listed in Table 2. In each printing, occurrence of clogging (a) when printing was 
so started again after it was temporarily suspended, recovery of clogging (b) when printing was started again 
after it was suspended for a long period of time, the color fastness (c) and the light fastness (d) were 
determined. 

Recording materia] A: The coated paper for ink jet recording, NM (trademark) manufactured by 
Mitsubishi Seisht K.K. 

55 Recording material B: The coated paper, PIXEL PRO (trademark), manufactured by Canon 

Recording material C: The copying PAPER DRY (trademark), manufactured by Canon Hanbai 
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(3) Method of and results of evaluation 

(a) Occurrence of dogging when printing was restarted after temporary suspension 

again. Occurrence of clogging was determined by the presence 
fainting or breakage thereof. 

(o) Recovery of clogging when printing is restarted after it is suspended for a long period of time 

After alphanumeric charcters were continuously prijed ^^^^J^jH 
using the printer charged a predetermined of ^ nozzie clogging was 

uncapped state for 7 days ^J^^^te Zte of 'times the recovery operations were 
^^^e7J°^Z^TZJo f the charcters. such as Anting or breakage, was 

20 made possible. 



10 



15 



(c) Color fastness 

printed matters was measured On conformity with JIS Z8730) 



30 



35 



40 



45 



(d) Light fastness 

After an area of each of the recording materials ^^^^^ £ £Z£2Z 

resu i r » (Sss^ ** c ° ,or tone ° f * 9 printed matter ,s not chan9ed< "* 20 or 

above indicates that the change in the color tone is great 

(e) Initial density 

measurements. 



50 



55 
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Table 2 





Recipe 


Dye 


Evalaation 






(Central 


a 




b 




c 


d 


e 






metal) 
















Example 1 


1 


17 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 2 


1 


18 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 3 


2 


20 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 4 


2 


28 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 5 


3 


23 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 6 


4 


27 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 7 


1 


17 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 


Example 8 


1 


19 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 9 


2 


20 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


ExamplelO 


3 


21 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 11 


4 


24 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Examplel2 


4 


26 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 13 


1 


1 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 14 


2 


7 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


Example 15 


3 


8 (Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1. 1 to 
1.4 


Example 16 


3 


29 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 f 
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4 


10 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 




C vamnl pi Q 
Cj x cx ni Lv iciy 


4 


14 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .1 to 
1.4 


5 


tt» vr a rnn 1 pi Q 
LXalupic x ^ 


1 


7 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 .4 




Pvamnl p?0 


2 


10 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


10 


IT v a mn 1^21 

Cf AQ ill^ w i» 


2 


12 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1 . 4 






3 


13 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 






3 


15 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


15 


Pva mn 1 p?d 


4 


16 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 

less 


1.1 to 
1.4 




I— 1 Mil .-| 1 rtO^ 

Example 


X 


1 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 . 1 to 
1.4 


20 


Example26 


2 


3 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 

"1 p e e 


1 .1 to 
1.4 


Example27 


2 


30 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 




Example28 


3 


1 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


jlu or 
less 


1 1 to 

X • X U 

1.4 


25 




4 


4 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 




r va mn 1 p^d 


4 


6 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.1 to 
1.4 


30 


OOlupd X CI 

tive 


1 


C.I. 
Direct 


Non 


1 


to 


5 


25 to 
35 


10 or 
less 


1 .6 to 
1 . 8 


LXalupic ± 

Compara- 

^ 1 UP 

C 1VC 


3 


Blue 86 

C.I. 
Direct 


Non 


1 


to 


5 


25 to 
35 


10 or 
less 


1 . 6 to 
1.8 


35 


Example 2 

t* va mn 1 o ^ 1 


5 


Blue 199 
17 (Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 




C v mn 1 p19 

CiXamp iej4 


5 


19 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.5 to 
1.7 




Examole3 3 


6 


28 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.5 to 
1 . 7 


40 


Example34 


7 


23 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 




Example35 


8 


27 


(Cu) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1.5 to 
1.7 


45 


Example 3 6 


5 


17 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 . 5 to 
1.7 


Example37 


5 


19 


(Ni) 


Non 


1 


to 


5 


10 or 
less 


10 or 
less 


1 .5 to 
1.7 




Example38 


6 


20 


(Ni) 


Non 


1 


to 


5 


10 or 


10 or 


1 .5 to 



50 
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70 



15 



25 

















less 


less 


t rt 

1 . 7 










(Nl) 


Non 


1 CO 5 


10 or 


T rt _ _ 

10 or 


1 . o to 
















1 *m. mm. mm 

less 


1 ^ « mm 

less 


1 . / 




£j xamp le 3 u 


Q 
O 


rt x 

2 4 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




Example 4 1 


rt 

o 


2 6 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1 .5 to 
















less 


less 


1 . 7 




Example 4 2 


5 


1 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




txampie^j 


7 


8 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




it xamp x e 4 4 


8 


10 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1 .5 to 
















less 


less 


1 . 7 




Example4 5 


8 


14 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




bxampie4 o 


5 


7 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




Example 4 7 


6 


10 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




Example 4 8 


7 


15 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




Example 4 9 


5 


2 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




Examples 0 


6 


3 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1 . 5 to 
















less 


less 


1 . 7 




jjxampieDi 


o 


O rt 

30 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




CiXanipiejZ 


*7 
I 


1 


(Nx) 


Non 


1 to 5 


10 or 


10 or 


1.5 to 
















less 


less 


1 . 7 




ii» xamp lcjj 


rt 
O 


4 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1 . 5 to 
















less 


less 


1 . 7 




iiixampxeo h 


o 
O 


6 


(Ni) 


Non 


1 to 5 


10 or 


10 or. 


1.5 to 
















less 


less 


1 . 7 




Example 5 5 


1 


33 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.1 to 
















less 


less 


1.4 




Examples 6 


2 


33 


(Cu) 


Non 


1 to 5 


10 or 


10 or 


1.1 to 
















less 


less 


1.4 




Examples 6 


3 


34 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1.1 to 
















less 


less 


1.4 




Example58 


4 


35 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1 . 1 CO 
















less 


less 


1.4 




Examples 9 


4 


36 


(Ni) 


Non 


1 to 5 


10 or 


10 or 


1 .1 to 
















less 


less 


1.4 



45 As will be understood from the foregoing description, it is possible according to the present invention to 
provide an ink which is capable of reducing generation of clogging and to form images whose color does 
not change readily. 



so Claims 



1. An Ink comprising a dye and a liquid carrier medium. 

wherein the dye comprises a compound represented by the following general formula (I): 
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75 



20 



25 



-<S03M)a 
U> ph J ( SO2NR1R2 ) b 




{ I ) 



35 



30 6 



40 



wher«nPhisacopperorn^^^ 

each H. -(CH.CHaOU-Ra or -(CHzCHOH)™-^ <" wh.c £ J ne m phenytene group. C is a number 
number from 0 to 4. a is a number from 0to2.X,sa P Y z ^ respectjveIy 

from 2 to 3. and b is a number from 0 to 2 wrth tfie proviso that -wnen o is Q ^, en b is 
S OH or OR* wherein R* is an alky, group ha^ng 1 or2 carboy J^JJJJ, * |jn0 group or . 
not 0. then Y is CI, NRsRs or ORr and Z .s NRsFU. OR7. ^ suosttture ^ eoupi an 

substituted or unsubsWuted phenoxy ^^"^^'K wherein R, is H, an alkyi 
alkvlalkoxv group or a hydroxyalkyl group and have 4 or less carDons 

2 3 carbons or a -^on ^^^'^ ^ ^ (I) is present in 

from 2* £S«c£t by we<ont Ml on th. «M «*» « » ■*• 



-(S03M)a 
Ph J (S02NH2)b 



.S02NH-(CH2) 4 -NH-J^ 

T 



NH 




(S03M)d x 
(NHR8)e 



50 



55 



wherein Ph is a copper or nlcke, 

or 0R 7 . R, is a substituted or «MUdM> C P S a nu ^V from 2 to 3. d is a number from 1 to 2. e 
is a number from 0 to 2. b is a number from 1 to 2 c, s a number trom ^ 

1£ SoinTS 80 fmmt by -eigbt b*ed or, ft. . «M «oigh. of ft. * 

^r^t^.^^™^^,., by « ^ -bono* (0 =00 
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CJ. Direct Blue 86 or C.I. Direct Blue 199 with a weight ratio of the compound of general formula (I) to said 
C.I. Direct Blue 86 or C.I. Direct Blue 199 ranging from 1 : 1 to 3 : 1: 



Ph 



(S03M)a 
(S02NRiR2)b 



10 



75 



r r 

r 



< i > 



20 



25 



30 



35 



wherein Ph is a copper or nickef phthalocyanine residue, M is an alkali metal or ammonium, Ri and R 2 are 
each H, -iCH 2 CH 2 0) m ~n* or -(CH 2 CH0H) m -R3 in which R3 is H. CH 3 . C2HS or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower alkyfene or phenylene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0, then Y and 2 are respectively 
CI, OH or OR* wherein R+ is an alky! group having 1 or 2 carbons or a hydroxyalkyl group, and when b is 
not 0, then Y is CI, NRsRc or OR 7 and Z is NRsR$, OR 7 , a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein Rs and Rs are respectively H, an alky! group, an 
aikylalkoxy group or a hydroxyalkyl group and have 4 or (ess carbons in total and, wherein R 7 is H, an alkyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group. 

12. An ink according to claim 11. wherein said compound expressed by the general formula (!) is present in 
the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 

13. An ink according to claim 11, wherein said liquid carrier medium comprises a mixture of water and a 
water solubie organic solvent 

14. An ink according to claim 13, wherein said water soluble organic solvent comprises a polyhydric 
alcohol. 

15. An ink according to claim 13, wherein said water soluble organic solvent is present in the ink in an 
amount from 2 to 80 percent by weight based on the total weight on the ink. 

16. An ink comprising a dye and a liquid carrier medium. 

wherein the dye comprises a mixture of a compound represented by the following general formula (II) and 
CJ. Direct Blue 86 or CJ. Direct Blue 199 with a weight ratio of the compound of general formula (II) to said 
CJ. Direct Blue 86 or CJ. Direct Blue 199 ranging from 1 : 1 to 3 : 1: 



Ph 



(SOaM)a 
(S02NH2)b 



50 



- SO2NH- { CH2 ) £ -NH "jp 

r 



NH 




N 



<S03M)d 
(NHRs)e 



wherein Ph is a copper or nickel phthalocyanine residue. M is an alkali metal or ammonium. Y is CI. NRsFfe 
or OR7, Rs is a substituted or unsubstituted triazine ring or a substituted or unsubstituted propionyl group, a 
is a number from 0 to 2, b is a number from 1 to 2. c is a number from 2 to 3, d is a number from 1 to 2. e 
is a number from 0 to 1 , and t is a number from 1 to 3. 

17. An ink according to claim 16, wherein said compound represented by the general formula (II) is present 
in the ink in an amount from 0.1 to 20 percent by weight based on the total weight of the ink. 
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18 An ink according to claim 16, wherein said liquid carrier medium comprises a mixture of water and a 
T^tf aSrSnVt e ctm 18. wherein said water so.ub.e organic solvent comprises a po.yhydric 
. STSJ-W, according to ciaim 18. wherein said ^ub.e organic ^otvent is present in the in, in an 

SKfMWW-* — - s * d *• comprises a compound 
70 represented by the following general formula (I): 

-(S03M)a 
Ph-| — (S02NRlR2)b 



15 



20 




( I ) 



25 



30 



35 



40 



45 



alkylalkoxy group or a hydroxyaJkyl group and have 4 or less cart>ons in ro« 

Jup having 1 to 3 carbons or a subs«tuted « ^pound represented by the generai 

22. An ink jet recording method accord.ng to ctam 21 . where* sa.d compo P of 
formula (I) is present in the ink in an amount from 0.1 to 20 percent Dy weigm 

23 8 t ink jet recording method according to Cairn 21. wherein said liquid carrier medium comprises a 

TZVTST^^ES^"* » *— 5 * d water ~~ or9anic solvent 



50 



55 
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Ph 



(SCfeM)a 
(S02NH2)b 



10 



- S02NH- ( CH2 )i -NH -j^" >r- NH 



II 

N N 

r 

Y 




(S03M)d 
( NHR8 ) e 



(H) 



15 



20 



30 



(wherein [Ph], M, Y, Rg, a, b, c, d, e, and 1 are as above). 

27. An ink jet recording method according to ciairn 21, wherein said recording method involves ejection of 
said ink caused by application of thermal energy to said ink. 

28. An ink jet recording method according to claim 21 , wherein a recording materlaJ comprises a sheet of 
coated paper whose surface is covered by a pigment layer. 

29. An ink jet cartridge: comprising an ink absorber impregnated with ink comprising a dye and a liquid 
carrier medium, said dye comprising a compound represented by the following general formular (I): 



Ph 



(S03M)a 
(S02NRiR2)b 



-S02NH-X-NH -j^ ~ "j|- Z 
N N 



T 



( I ) 



wherein Ph is a copper or nickel phthalocyanine residue, M is an alkali metal or ammonium, Ri and R 2 are 
each H. -{CHaCHaOU-Ra or -(CH 2 CHOH) m -R3 in which R3 is H, CH 3| C 2 H 5 or CH 2 OH and in which m is a 
number from 0 to 4, a is a number from 0 to 2, X is a lower alkylene or phenylene group, C is a number 
from 2 to 3, and b is a number from 0 to 2 with the proviso that when b is 0, then Y and Z are respectively 

40 CI, OH or OR+ wherein R* is an alky! group having 1 or 2 carbons or a hydroxyaikyl group, and when b is 
not 0, then Y is a, NR s Re or OR 7 and Z is NRsRc, OR 7 , a substituted or unsubstituted anilino group or a 
substituted or unsubstituted phenoxy group, wherein R5 and R* are respectively H, an aikyl group, an 
alkylaikoxy group or a hydroxyaikyl group and have 4 or less carbons in total and, wherein R 7 is H, an aikyl 
group having 1 to 3 carbons or a substituted or unsubstituted phenyl group; and 

46 a head having a plurality of orifices for discharging said ink as ink droplets. 

30. An ink jet recording device comprising an ink jet cartridge: comprising an ink absorber impregnated with 
ink comprising a dye and a liquid carrier medium, said dye comprising a compound represented by the 
following general formular (I): 



so 
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-J S02NH-X-NH |-| — 5 
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20 



CI. OH or OR* wherein hu is an * h substituted or unsubstituted an.lmo group or a 

1 S 3 carbons or a substituted or unsubsti tuted phenylg-up: and 
a head having a plurality of orifices for discharging said ink as ink droplets. 
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